Introduction
============

Academic achievement is crucial to the future success of students, and lack of attention to this basic issue and subsequent academic failure may cause a decrease in academic accomplishment and an increase in the costs of education ([@bib22]). Academic achievement, the level to which students attain predetermined educational goals, depends on family and individual, socioeconomic, education, training, and psychological factors ([@bib15]). Assessing these factors and determining the contribution of each to academic achievement are critical to developing strategies for identifying the factors that contribute to academic success and failure and help educational planners focus on promoting the positive factors and reducing the impact of negative factors ([@bib18]). Critical thinking is one of the contributing factors in academic achievement as well as an essential component in clinical decision making, nursing practice, and education ([@bib16]).

There are many reasons for nurses to learn critical thinking skills. The first reason is that thinking is the key component in problem solving, and nurses without these proficiencies become part of the problem. In addition, nurses should be capable of making major decisions independently and quickly in critical situations. Critical thinking skills enable them to identify essential data and distinguish between problems that require urgent intervention and those that are not life-threatening. Thus, nurses should be able to reflect on their actions and consider the possible consequences of each action to make precise and proper decisions ([@bib12]).

Various investigations have suggested that it is necessary to design educational strategies that are based on student learning style to improve students\' critical thinking. In addition to critical thinking, the learning styles of students are an important factor that plays a fundamental role in the process of problem solving and learning. Learning style describes the method used to process information, which differs from person to person. Identifying the methods that students use to process information and their learning styles allows educators to assist them to advance toward the higher goals of training and achieve broader critical thinking and problem-solving skills ([@bib24]). Perhaps, the best definition of learning styles was provided by Kolb, who defined learning styles as an individual\'s method of emphasizing certain learning abilities over other abilities. Kolb\'s experiential learning theory is the result of the combination of three templates from the experiential learning process, including Lewin\'s practical and laboratory model, Dewey\'s learning model, and Piaget\'s pattern of learning and cognitive development. Kolb believed learning to be the result of resolving the conflicts among these three models ([@bib23]). Many studies have investigated the relationships between learning styles and other variables. The academic achievement of learners is one of the key variables to be studied with regard to its relationship with learning style ([@bib36]). Most of these studies have shown thinking to be the combination of knowledge, skills, and attitudes. This combination empowers thoughtful persons to become wiser and more competent in different sciences and technologies and, consequently, gives them momentum along the path to success ([@bib9]). The study of [@bib5] showed that paying attention to students\' learning styles and matching these with a learning framework significantly improved students\' academic performance, whereas a mismatch between learning styles and curriculum reduced performance levels. Other studies that surveyed the relationship between critical thinking and its subdomains and different learning styles obtained different results ([@bib17]; [@bib27]).

The review of studies highlighted conflicting results in the relationship between critical thinking, learning styles, and academic achievement. Some studies have emphasized a positive relationship ([@bib6]; [@bib17]), whereas others have found a negative relationship ([@bib2]) or an absence of a significant relationship. These conflicting results may be caused by differences among individual student characteristics and their educational culture ([@bib1]). On the basis of these differences in results and the diversity of students and educational systems in different academic contexts, this study was designed to determine the relationship between critical thinking skills and learning styles and the academic achievement of nursing students studying at Urmia Islamic Azad University.

Methods
=======

In this cross-sectional study, 139 nursing students between their sophomore and senior years were selected randomly out of 360 nursing students studying at Islamic Azad University in Urmia, Iran. The students were divided into three groups according to their years of education, and each group was random sampled using a table of random numbers. The researcher delivered the questionnaires and consent forms to the selected students. After explaining how to answer the questions, the completed questionnaires were collected 2 days later. Data collection lasted from October to December 2015.

This study was approved by the research council and the ethics committee of the Urmia branch of Islamic Azad University, Urmia, Iran (Code: 27827). A three-part questionnaire was used for data collection. The first part of the questionnaire assessed demographic information such as age, marital status, and educational level. Besides that, the grade point average (GPA) of each student for the previous semester was recorded as a measure of academic achievement. The second part of the questionnaire was California Standardized Critical Thinking Skills Test, Form B, published by [@bib13]. This test contains 34 multiple (4--5)-choice questions with one correct answer each. These questions address the five domains of the cognitive skills of critical thinking (deductive, inductive, assessment, analysis, and inference). One score is assigned for each correct answer, and the total test score is obtained by summing the number of correct answers. The minimum and maximum possible scores are 0 and 34, respectively. The midpoint score of the scale is 15.98, indicating that lower scores represent relatively weak critical thinking and higher scores represent relatively strong critical thinking. The reliability of this questionnaire was reported as .86 by Hariri ([@bib20]). In this study, the reliability of the test was checked using test--retest, with an earned score of .79.

The third part of the questionnaire was Kolb\'s Learning Styles Inventory, which includes 12 sentences. Each sentence includes four parts that respectively measure reflective observation, concrete experience, active experimentation, and abstract conceptualization. The four scores obtained from the sum of these four parts in the 12 questions of the questionnaire indicate the four styles of learning. Two scores are obtained from two-by-two subtraction of these styles, that is, the subtraction of abstract conceptualization from concrete experience and active experimentation from reflective observation. These two scores are placed on the axis, which constitutes the four quarters of a square, identified by the four learning styles as diverging, converging, assimilating, and accommodating ([@bib23]). Emamipour reported the alpha coefficients of abstract conceptualization, concrete experience, active experimentation, and reflective observation as .49, .51, .47, and .53, respectively ([@bib11]).

After collecting the completed questionnaires, the data were analyzed using SPSS software Version 20 with descriptive and analytical statistical tests such as Student *t* test, one-way analysis of variance, chi-square, and correlation test.

Results
=======

The data analysis showed that all of the participants were female, with a mean age of 21.88 ± 2.09 years and an age range of 19--29 years. Most (85.6%) were single (Table [1](#T1){ref-type="table"}). The mean GPA of the students was 15.78 ± 1.35, ranging from 12 to 18.79.

###### 

Demographic Characteristics of Participants (*N* = 139)
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The mean score of critical thinking was 6.75 ± 2.16, and the highest and lowest mean critical thinking skill subdomain scores were for evaluation skill (6.75 ± 2.16) and analysis skill (1.58 ± 1.85), respectively. No significant relationship between critical thinking and academic achievement was found. Moreover, the critical thinking subdomains were not significantly related to academic achievement. In addition, no significant relationship was found between the total score and the subscales of critical thinking and marital status, age, or educational level. However, a significant relationship was found between the total score of critical thinking and educational level. Therefore, the senior students in this study earned a higher mean score for critical thinking than their lower-grade peers (*p* = .04; Table [2](#T2){ref-type="table"}).

###### 

The Relationship Between Critical Thinking Styles and Demographic Variables and Academic Achievement
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Most participants (55.4%) used a "diverging" learning style, whereas 0.7% used a "converging" style. There was a significant relationship between learning styles and academic achievement, with academic achievement (represented by GPA) highest in the accommodating learning style subgroup followed by the diverging, converging, and assimilating learning-style subgroups.

Whereas no significant relationship was found between learning style and either age or educational level, a significant relationship was found between learning style and marital status (Table [3](#T3){ref-type="table"}).

###### 

Relationship Between Learning Style and Demographic Variables and Academic Achievement
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Using one-way analysis of variance, the relationship between learning style and critical thinking skills and also the comparison of the mean score for each skill in four styles are reported in Table [4](#T4){ref-type="table"}. The findings showed no statistically significant relationship between learning style and critical thinking or its subscales (Table [4](#T4){ref-type="table"}).

###### 

Relationship Between Critical Thinking Skills and Learning Style
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Finally, a significant relationship was found between academic achievement and educational level, which meant that senior students had the highest level of academic achievement (*p* = .01). However, academic achievement had no significant relationship with other variables such as age and marital status (Table [5](#T5){ref-type="table"}).

###### 

Relationship Between Demographic Variables and Academic Achievement
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Discussion
==========

This study found no significant relationship between any of the demographic variables such as age and marital status and academic achievement. However, years of education were associated positively with academic achievement. This finding is consistent with that of [@bib10]. Fewer courses in higher academic grades, familiarization with the university atmosphere, and the stronger emphasis on clinical courses during the years of education may help students to effectively increase their GPA and improve their academic achievements.

The mean score for critical thinking in this study was 6.75 ± 2.16. Similar to the results of this study, [@bib33] reported a mean score for critical thinking of 9.33 ± 3.33. In addition, a study conducted in the United States found that most students earned relatively low scores for critical thinking ([@bib31]). On the contrary, a 2010 study in Norway found that participants earned good scores for critical thinking ([@bib35]). Researchers believe that the multiple, intertwining factors involved in decreasing critical thinking scores include educational failure, focusing on rote memorization, presenting concepts in manners that do not require deep questioning/consideration, emphasis on multiple-choice examinations, lack of appropriate mental or psychological security for questioning and answering between the students and instructors, and poor development of critical thinking abilities ([@bib21]). The low critical thinking score of the students in this research as well as in other studies conducted in Iran compared with the scores of students in other countries suggests that current education methods in Iran do not effectively strengthen the critical thinking of students and thus should be revised ([@bib7]).

In addition, in this study, the maximum and minimum subdomain scores for critical thinking were for assessment and analysis, respectively. Similarly, Ghazivakili et al. found that the minimum score for critical thinking was in the dimension of analysis ([@bib17]). On the basis of the findings of this study, no significant relationship was observed between the critical thinking and the academic achievement of the students, which is consistent with the results of [@bib7]. Furthermore, the findings of Ghazivakili et al. suggested a relationship between critical thinking skills and the previous semester\'s GPA as a criterion for determining academic achievement. In the study of Ghazivakili et al., the mean GPA score of the students was increased by increasing the understanding skill of critical thinking ([@bib17]).

This study did not show any relationship between critical thinking and either age or marital status. However, Azodi et al.\'s study showed a positive relationship between age and critical thinking ([@bib7]). Age is an important demographic variable that is often correlated with critical thinking. This relationship is based on the assumption that critical thinking improves with age ([@bib8]).

The relationship between the total score for critical thinking and educational level was significant. Thus, the total score for critical thinking increased with the number of years of enrollment. However, no relationship was observed between the subdomains of critical thinking and educational level, which is consistent with the findings of [@bib27].

The results showed that diverging, assimilating, accommodating, and converging were, respectively, the most-to-least used learning styles of the participants in this study. This ranking of students\' learning styles differs from those of other studies that were conducted domestically and outside Iran. Most participants adopted the assimilating learning style in the research of [@bib34], whereas [@bib28] found that most participants preferred the converging learning style. This variation may reflect differences in educational settings and/or educational methods.

It seems that the diverging learning style is more appropriate for the field of nursing due to the nature of the field and the career prospects of nursing and midwifery students ([@bib4]). This learning style encourages students to be holistic and sociable; to use their ingenuity and thoughts in social situations and communication, especially with patients; and to be creative learners. These students develop and implement creative, workable, and effective solutions when dealing with complex patient issues and instill strong problem-solving capabilities. Thus, it is better to select those students who have diverging and accommodating learning styles for the field of nursing ([@bib26]).

In determining the relationship between learning style and academic achievement, the results showed a significant relationship between these two variables. Thus, the highest average of academic achievement was earned, in rank order, by students who used accommodating, diverging, converging, and assimilating learning styles. A relationship between learning styles and academic achievement has also been suggested by [@bib3] and [@bib17], but not by [@bib14]. The accommodating learning style is created from the combination of active experimentation and concrete experience. Users of this style learn and enjoy through practical work, work on projects, and engage in new tasks and controversial experiences. Preferred methods for accommodators include role playing and computer simulations. Accommodators have a tendency to engage in experimental work and to use various methods to achieve a goal ([@bib30]).

From the perspective of Kolb, learning style is a combination of cognitive, affective, and psychological properties. People advance their knowledge based on their learning style that has a significant role in their academic achievement. People have their own style of learning. Therefore, if the learning strategies of an individual match his or her learning style, performance is expected to improve ([@bib29]).

Comprehending the learning styles of students is crucial for teachers, because each learning style requires the provision of appropriate educational materials ([@bib19]). The alignment of instructors\' teaching styles to students\' learning styles results in improved student understanding ([@bib25]).

In surveying the relationship between critical thinking and learning styles, the critical thinking score was not statistically different among the four learning-style groups. Nevertheless, the results showed that the mean scores for critical thinking skill were found, from highest to lowest, in the diverging, assimilating, accommodating, and converging learning-style groups. In terms of the subscales, the highest average score was "assessment" in the diverging style group. The results of Noohi et al. also showed a higher score for critical thinking among converging people than among assimilating, accommodating, and diverging people ([@bib27]). Unlike the finding of this study, Ghazivakili et al. found that the total score of critical thinking differed among the four learning-style groups and that two of the subscales of critical thinking (evaluation and inductive reasoning) were positively related to learning styles ([@bib17]).

Whereas no significant relationship was observed between learning style and either age or educational level in this study, significant relationships were found in the study of [@bib17]. Furthermore, whereas both this study and [@bib3] study found a positive relationship between marital status and learning styles, Ghazivakili et al. reported no relationship with these two variables.

Conclusions
-----------

The findings show that the mean scores of critical thinking skills and its subdomains were low among the nursing students who were surveyed for this study. Some strategies that may be used to improve critical thinking in this population include frequent use of individual and group active learning strategies, empowering instructors to prepare tests that target high levels of cognitive domain and present probing questions, encouraging students and instructors to participate in problem analysis and discussions, providing different ideas and opinions, and promoting self-directed learning ([@bib32]). It is hoped that the findings of this research attract the attention of instructors and managers regarding the importance of critical thinking evaluation in students. In addition, obtaining information about the dominant learning styles of students may encourage and enable nursing instructors to create appropriate learning environments and prepare the areas for academic achievement of the students. Learning outcomes improve when training matches the learning styles of the students.
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